INTRODUCTION
The principles of World War I blood banking were continued during the Spanish Civil War by the Blood Transfusion Services of the Spanish Republican and Nationalist Armies. The Republican service included 28,900 donors and used citrated and stored blood in a manner similar to "Robby" Robertson's blood banks during World War I [1] [2] [3] . The Nationalists were advised in Spain by Oxford's Nuffield Professor of Anaesthesia Robert Macintosh ( Fig. 1) , and by Dublin-born and Yale-trained Joseph Eastman Sheehan, Lord Nuffield's choice for Professor of Plastic and Reconstructive Surgery 5 . Elósegui's Nationalist Blood Transfusion Service transfused an estimated 25,000 times before Franco's victory 6 .
In 1938 the British, in preparation for another war, formed, at the instigation of the Royal College of Surgeons of England, an autonomous Army Blood Transfusion Service (ABTS) under the command of Brigadier Lionel E. Whitby 2, 7 , already well-known for his successful treatment of King George V and his introduction of sulphonamide treatment into Britain [8] [9] [10] . Whitby had also been advisor to the Massachusetts General Hospital in the successful treatment of Franklin Delano Roosevelt, Jr.'s serious pneumonia 11 . Whitby obtained the services of his physician wife, Major Edith, as his executive officer and urged the appointment of Geoffrey Keynes to be . As a result of the experience of both BEF's in World Wars I and II, and the fighting in Norway, it was estimated that 41.4 pints of blood would be needed for every 100 Allied wounded 2 . Whitby informed the U.S. Surgeon General of the Army, Major General James Magee, of this estimate through his liaison officer in Washington, D.C., Colonel Frank S. Gillespie, R.A.M.C. 19, 20 . 22 .
US DISPUTES

Donegal
The Allied Commanders and Surgeons with whom he met during this tour continued to emphasize the need for U.S. whole blood 23 . Surgeon General Magee saw that the Whitbys' ABTS was doing an excellent job of supplying whole blood for the Allies in Africa. In early January 1943, General Magee asked for a copy of the complete Wadhams Committee Ireland also complained to General Marshall of "aggressively critical attitudes toward the Medical Department…and of the failure to release the Report" 22 . On June 1, 1943, Magee was relieved of his Surgeon Generalship. The replacement nominated by George C. Marshall and President Franklin Delano Roosevelt was unacceptable to the American Medical Association; it being the start of his re-election campaign, the President accepted the American Medical Association's candidate Norman Kirk, an orthopedic surgeon 21 . Magee had paid the price for requisitioning too many hotels and having Military Police arrest U.S. prostitutes to reduce U.S. Army rates of venereal disease 22 .
At the request of Surgeon General Magee, Walter B. Cannon, Professor of Physiology at Harvard, who had advocated the use of gum acacia during World War I, chaired the U.S. National Research Council Committee on Shock and Transfusion
19
. By November 3, 1941, this committee agreed "that it had been the consensus of the group that [US] Armed Forces should use whole blood in the treatment of shock wherever possible", but the results of that discussion were not officially minuted until two years later, on 17 November 1943 19 . (Fig. 2) . The Allied planning group were shocked to be told that the U.S. would not sanction the transport of any whole blood from the United States to Great Britain; logistical problems and the efficacy of human plasma were cited as the reasons for the U.S. obduracy 19 . The fractionation of whole blood and production of wet and dry plasma had been described and overseen by Professor Edwin J. Cohn Initially, the D-Day Casualty Planning Committee had planned for the 30,000 pints of group O whole blood to last until the expected breakout from Normandy. The Whitbys tried to increase their collection of whole blood by donor drives by the ABTS and blood banks, especially in Cairo, Algiers, London and Belfast (Fig.3) . The U.S. Armed Forces in the U.K. bled essentially every one of their available, non-combatant troops. With the unavailability of whole blood from the United States, the fighting in the Normandy bocage exhausted U.S. supplies. This dire situation was exacerbated by the RAF and USAAF short bombing of U.S. Troops before the Saint-Lô breakout. ABTS was thereafter chiefly responsible for the supply of whole blood to the Allied forces until after the Allied liberation of Brussels on September 3, 1944 19, 20 . One of the keys to ABTS success was the widespread enlistment of French donors both in North Africa and metropolitan France. Almost total Allied airsuperiority and a plethora of a thousand DC3 Dakotas helped immeasurably-wounded going north and ABTS blood going south, averaging 2,000 pints per day. The number of wounded reached 40,000 in a single month, and as many as 50,000 patients were air-evacuated. Nonetheless, the U.S. Armies in Normandy had to ration and allocate whole blood despite the provision to these U.S. armies of several thousands of pints of whole blood by ABTS. 
D-DAY PLANNING
PACIFIC WAR
U.S. blood transport and preservation were a shambles at Leyte-essentially all blood was destroyed by tropical heat. In all, about 3,000 pints of preserved whole blood were used during the first thirty days of the Leyte liberation 19, 20, 44 . . Between March 24 and the middle of June 1945, the American Army Divisions lost 4,000 killed on Okinawa and the U.S. Marine Corps reported almost 3,000 dead. Japanese army casualties were 110,000 dead. The Japanese lost 7,800 planes around Okinawa, of which 1,000 were kamikaze. Okinawan civilian casualties were at least 70,000, and possibly as many as 160,000 19, 45 . Presidential and U.S. chiefs of staff estimated that the casualties during the invasion of Japan would amount to 268,000 of the 767,000 of the U.S. troops committed, and therefore they needed 300,000 pints of blood 45 .
Blood and plasma, 100,000 pints of each, were ready 19 . After VJ day, the Japanese and Allied prisoner burns survivors were recipients of this trove: there were between 500,000 and one million burns survivors of the U.S. bombing raids 46, 47 . Transfusions began as occupation forces arrived.
The American Red Cross collected 13.3 million pints of donor blood during World War II, of which 10.3 million was converted into plasma and 3 million into whole blood: of this, soon after the liberation of Brussels, 197,712 pints of whole blood were flown from the U.S.A. to the Allied forces in Europe 19 . Using ABTS cooling techniques only 3-4% were spoiled and only another 4,000 pints discarded as past expiration date. 
POST WAR
